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_ Be it known that I, Tuomas A. Epison, a 

citizen of the United States, and a resident 
of Llewellyn Park, West Orange, Essex 
county, New Jersey, have invented certain 
new and useful Improvements in Rectifiers, 
of which the following is a description. 
_ My invention relates to means for obtain- 
ing @ unidirectional current from an _alter- 
nating current circuit for charging storage 
batteries and for other purposes where such 
a current is desirable. 

My rectifying apparatus is of the commu- 
tator type in which a rotating commutator is 
driven in synchronism with the alternating 
current to be rectified. : 

My object is to provide means for securing 
the best adjustment of the commutator for 
sparkless operation under widely varying 
conditions and when shifting of the contact 
brushes will not give the results desired. 

My object is:also to provide apparatus, in 
which sparking is minimized, for rectifying 
alternating currents where the rectified cur- 
rent is supplied to a receiving circuit which 
may be'in any of a number of different elec- 
trical conditions. 

My improved rectifier is particularly in- 
tended for use in charging storage batteries 
of various capacities and voltage. 

To secure sparkless operation of a rectify- 
ing commutator used for supplying unidirec- 
tional current to a receiving circuit having a 
counter-electromotive force, it is evident that 
contact between .the brushes and the active 
segment of the rectifying commutator should 


not be made until the voltage of the incom-- 


ing charging wave equals at least.the voltage 
of the receiving circuit, when there will be 
no difference of potential between the 
brushes and the active segment, with a con- 
sequent absence of sparking. The same con- 
ditions should obtain when the circuit is 
broken on the active segment. Consequently, 
if such a rectifier is to be used for supplying 
current to circuits of varying electrical con- 


ditions, means should be provided for vary- . 


ing the conductive arc of the segment at will 
and preferably while the device is in opera- 
tion. 

My invention comprises means for- so 
lengthening the conductive arc of the active 


segment or segments of the commutator, and - 


provides a method of rectifying by which 
the source of alternating current is only con- 
nected to the receiving circuit during the 


alternations of current of one polarity when 
the voltage of the charging wave has reached 
a value substantially equal to the counter- 
electromotive force of the receiving circuit, 
and disconnecting the alternating «current 
source from the. receiving circuit when the 
voltage of the charging wave has again 
fallen to the value of the counter-electromo- 
tive force of the receiving circuit. Also, 
preferably, my invention is applied to recti- 
fying means in which the alternating current 
source is connected to the receiving circuit 
in series through a plurality of connected 


segments which simultaneously make con- 


tact with brushes connected to the alternat- 


| ing current source and the receiving circuit, 


the segments simultaneously breaking con- 
tact with the brushes each cycle of. the charg- 
ing wave to produce a plurality of breaks in 
series. tae 

In order that my invention may be more 
clearly understood, .attention is . hereby 
directed to the accompanying -drawings 
forming part of this specification and in 
which is illustrated apparatus ‘embodying 
my invention. to ; 

In the drawings, Figure 1 is a partly dia- 
grammatic representation of a rectifying 
system in which one form of my improved 
apparatus is employed. Fig. 2 is a diagram- 
matic view of the system with the parts of 
the apparatus so illustrated as to enable ihe 
circuits to be easily traced. Fig. 3 repre- 
sents. diagrammatically the circuit condi- 


70 


tions when a rectifier. of this type is supply- | 


ing 2 non-inductive circuit with no counter- 
electromotive force. Fig. 4 illustrates sim- 
ilarly the circuit conditions when the same 


device is used in charging a battery of con- | 


siderable voltage. . 
Referring to Fig. 3 of the drawings, the 
-wave of alternating current a, 5, ¢, d passes 
from zero electromotive force at a@ to its 
maximum value at b, whence it descends to 


zero value at:c, the wave from ¢ to d being. “ 


of opposite polarity. Considering the case 
of a rectifier supplying a non-inductive ¢ir- 


cuit with no counter-electromotive force, it . 


is eviacat that the active segment represent- 


ed diagranimatically at ¢c.and the brush con- . 


tact f’ should remain in circuit from the 
moment when the voltage of the rectified 


current wave passes through zero value at . 


the point a until it again falls to zero at ¢, 


_as shown, and in this case the length of seg- 


ment e should equal f—g” Tu the case of a 
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rectifier charging a storage battery of, for in- | relative to the length of the charging wave 

stance, 60 volts potential, the wave a—t=~c | should be increased, additional segments 

is of a voltage greater than 60 only between | such as 16 and 17 or one or more of the 

_the points 4 and 7, (Fig: 4) and consequently | same may be added to segment 13, and seg- 

the length of the active segment e’ should | ments as 18 and 19 or‘ one or more of the 79 

be only At, -. | Same added . electrically to segment 15, so 
One form of apparatus for varying the-| that the active length of contacting arc of 
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conductor 14, segment 15 to brush 9, as 
shown, until segment 16 has moved under 
brush 7. Then the charging current flows 
through brush 7 to segment 16, through con- 
ducter 20, ring 21, brush 22, conductor 23, 
switch contact 24, switch blade 43, blade 44, 
contact 84, wire 83, brush 32, ring 31, seg- 
ment 18, brush 9 and thence to the battery. 
When the switch 25 is thrown to also engage 
contacts 30 and 38, current flows from brush 
7, when the same is in contact with segment 


17, from the! latter through conductor 26, 


ring 27, brush 28, conductor 29, contact 30, 
switch blade 48, switch blade 44, contact 38, 
conductor 37, brush 36, ring 35, segment 19, 
brush 9, and thence to the battery.. The 
slip rings described are all mounted to ro- 
tate together with shaft 5 of motor 4, as 
shown. . 

It is to be noted that.in the system de- 
scribed a pair of breaks in series are pro- 
vided when the active segments break con- 
tact with brushes 7 and 9. It is obvious 
that my invention might be applied to a 
system in which the circuit is broken at 
only one point, the gist of my invention re- 


‘siding in the adding to or subtracting from 


the length of the active segment at will. 
Any numbet of additional segments for 
increasing the length of the main segment 
If desired, segments 15, 18 
and 19 might be omitted, together with slip 
rings 81 and 85 and the accompanying con- 
nections, th which case a continuous slip 
ring would be substituted for segment 15 
for forming a continuous contact with re- 
ceiving beush 9, in which case the circuit 
would be broken at one point only, as desired, 
at the end of segments 18 or 16 or 17. 
Having now described my invention, what 


. I claim and desire to protect by Letters Pat- 
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ent is as follows:— 

1. Means for rectifying alternating cur- 
rent, inchiding a main conducting scement, 
and means for varying the conductive are of 
said segment including an auxiliary segment 
and means for connecting or disconnecting 
said auxiliary segment to or from said main 
segment at will whereby the extent of the 
portion of the alternating current wave uti- 
lized may be controlled, substantially as de- 
seribed. 

2, Means for rectifying alternating cur- 
rent, including a main conducting scement, 
and means for varying the conduclive are 
of said segment including an auxiliary seg- 
ment and switch-controlled means for con- 
necting or disconnecting said auxiliary seg- 
ment. to or from said main segment whereby 
the extent of the portion of the alternating 
current wave utilized may be controlled, sub- 
stantially as described. 

3. Means for rectifying alternating cur- 
rent, including a main conducting segment, 
an auxiliary conducting segment, a brush 


adapted to codperate with said segments, 
means for causing suid brush to make con- 
tact with said segments synchronously with 
the alternating current to be rectified and 
during impulses of one. polarity only, and. 
means for connecting or disconnecting said 
auxiliary segit<nt to or from said main seg- 
ment at will, substantially as described. 

4. Means for rectifying alternating. cur- 
rent, including a main conducting segment, 
an auxiliary conducting segment, a brush 
adapted to codperate with said segments, 
means for causing said brush to make: con- 
tact with said segments synchronously with 
the alternating current to be rectified and 
during impulses of one polarity only, and 
switch-controlled means for connecting or 
disconnecting said auxiliary segment to or 
from said main segment, substantially as 
described. , 

5. Means for rectifying alternating cur- 
rent, including a pair of oppositely disposed 
and electrically connected main conducting 
segments, auxiliary conducting segments, a 
pair of oppositely disposed brushes adapted 
to codperate with said segments, means for 
causing said brushes to make contact with 
said segments synchronously with the alter- 
nating current to be rectified and during im- 
pulses of one polarity only, and means for 
connecting or disconnecting one or more of 
said auxiliary segments to or from each of 
said main segments at will, substantially as 
described. a5 

6. Means for rectifying alternating cur- 
rent, including a pair of oppositely disposed 
and electrically connected main conducting 
segments, auxiliary conducting segments, a 
pair of oppositely disposed brushes adapted 
to cobperate with said segments, means for 
causing said brushes to make contact with 
said segments synchronously with the alter- 
nating current to be rectified and during 
impulses of one polarity only, and switch- 
controlled means for connecting ov discon- 
necting one or more of said auxillary seg- 
ments to or from each of said main segments, 
substantially as described. ° 

7. In an alterndting current rectifier, a 
pair of oppositely disposed and electrically 
connected main conducting segments. a pair 
of oppositely disposed auxiliary conducting 
seoments, a pair of oppositely disposed 
brushes adapted to cobperate with said seg- 
ments, said seements being rotatably meount- 
ed and movable relatively to said brusnes, 
and means for connecting or disconnecting 
one of said auxifiary segments to or from 
each of said main segments at will, substan- 
tially as described. ; 

8. In an alfernating current rectifier. a 
pair of oppesitely disposed and electrically 
connected main condueting segments, a pair 
of oppositely disposed auxiliary conducting 
segments, a pair of .oppositely disposed 
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brushes adapted to codperate with said seg- | 


' ments, said segments being rotatably mount- 


ed and movable relatively to said. brushes, 


and switch-controlled. means for connecting 


on 
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-or disconnecting one of said auxiliary seg- 


ments simultaneously to or from each of said 
main segments, substantially as described. 

9. In rectifiers, in combination, a commu- 
tator having a pair of conducting segments 
oppositely disposed. and connected together, 


_auxiliary segments in line with each of said 


segments but insulated therefrom, and con- 
nections. and a switch for. connecting said 


auxiliary segments each to its adjacent seg- 
ment, substantially as described. 


‘10. In. rectifiers, in combination, a com- 
mutator having a conducting segment, a se- 
ries of additional segments in line therewith 
but insulated therefrom, and a switch and 
connections for connecting electrically any 
desired number of said additional segments 
to said first segment, at wal, substantially a as 


: described. 
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11. Means for rectifying alternating cur- 
rent, including conducting sections, each of 
said’ sections comprising segments, - and 
means for varying the conductive arcs of 
said sections by rendering one or more seg- 


ments of each section operative. or inopera- . 


tive to conduct current, substantially as de- 
scribed. 


12. An alternating current rectifying de-" 
vice comprising a pair of connected conduct- | 


ing main segments, auxiliary. segments ad- 


jacent thereto, brushes adapted to coéperate : 


with all of said segments, and’ means for 
varying the conductive arcs of the main 
segments by electrically connecting together 


auxiliary segments, substantially as . de-. 


scribed. 
This specification signed and witnessed 
this’ 4th day of October 1910. 
THOS. A. EDISON. 
Witnesses : 
Dyrr Smiru, 
Anna R. Kien. 
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‘ Goptes of us 6 patent may be obtained for five cents each, by addressing the “ Commissioner of Patents, = 
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